where φ 1 : E → E 1 (resp. φ 2 : E → E 2 ) is the isogeny whose kernel is the subgroup scheme generated by φ(1, 0) (resp. φ(0, 1)), induces an isomorphism
Under this isomorphism the Atkin-Lehner involution w p 2 of X 0 (p 2 ) Q corresponds to the nontrivial element of N/T ; the two maps X/T → X/B + and X/T → X/B − correspond to the two standard degeneracy maps from The proof given by Chen is to show that the traces of the Hecke operators T n (n prime to p) on the jacobians in the theorem satisfy the identities required to conclude by the Eichler-Shimura relations and Faltings's isogeny theorem that one has the desired isogenies. We will prove a generalization of Theorem 1.1 using only the representation theory of G and some elementary properties of abelian varieties.
For a field k, let AV(k) denote the category of abelian varieties over k. Let Q ⊗ AV(k) denote the category of abelian varieties over k "up to isogeny", i.e., its objects are those of AV(k) and for two objects A and B one has Hom For each subgroup H of G we define
Hence pr H is the idempotent of Q[G] that projects on the H-invariants. For two subgroups H 1 and
and g in G one has gpr H g −1 = pr gHg −1 , hence pr H is a central idempotent if and only if H is a normal subgroup.
For each irreducible representation V of G over Q let e V be the corresponding central idempotent in Q[G] which projects on the V -isotypical part. If V is absolutely irreducible, of dimension d and with character χ, one has:
We will use only one idempotent of the form e V , namely, with V the representation with character π − (1) (see Table 2 .1). This representation is the p-dimensional irreducible subrepresentation of the induction of the trivial representation from B + to G. It is clearly absolutely irreducible and it exists over Q.
Let us for the moment admit the following proposition, whose proof will be given in the next section. 
To see that Theorem 1.1 is a special case, apply Theorem 1.3 to C := Q ⊗ AV(Q) and take M = Q ⊗ jac(X), with jac(X) the jacobian of X. For any subgroup H of G one then has pr H M = Q ⊗ jac(X/H). In this case pr G acts as zero on M, since X/G has genus zero. The idempotent e π − (1) , acting on Q ⊗ jac(X/T ) = Q ⊗ J 0 (p 2 ), projects on the old part, which is a product of two copies of Q ⊗ J 0 (p) (one way to see this is to note that the space of T -invariants in the representation corresponding to π − (1) is the direct sum of the two 1-dimensional spaces of B + and B − -invariants). One also has to use the interpretations of the X/H as explained in the beginning of this section. For the case p = 2, note that X(2) Q has genus zero.
2 The proof of Proposition 1.2.
The notation is as in the previous section, in particular, G = GL 2 (F p ). We suppose that p = 2. We will need to do some calculations involving the irreducible characters of G, so for convenience of the reader and to fix the notation, we include its character 
In this table α and β denote characters 
Table. The dimensions of the spaces
We will not give the computation of this table in detail, since it is a straightforward application of the theory of representations of finite groups, see for example [4] . As an example, let us do the case χ = π(Λ) and H = N ′ (the other computations are in fact easier). The group N ′ can be identified with the subgroup of GL Fp (F p 2 ) generated by F * p 2 and σ, where σ is the automorphism of order two of F p 2 . Then N ′ is the disjoint union of T ′ = F * p 2 and T ′ σ. The conjugacy class in G of z ∈ T ′ is the conjugacy class of ( z 0 0 z p ). The conjugacy class of zσ is the one of (
The sum over the elements of T ′ can be written as:
In this sum, z runs through F * p 2 and x through F * p . The first of the two terms of (2.2.2) gives zero, the second contributes 
The first of the two terms of (2.2.3) contributes 1 2 δ(Λ p+1 , 1) to dim(V H χ ) and the second term contributes −δ(Λ (p+1)/2 , 1). This completes the computation of dim(V H χ ). As promised, we will now give a proof of Proposition 1.2. In fact, that proposition is a direct consequence of the following one. Proof. Consider the right ∆-module ∆ n . Then M n (∆) can be viewed as End ∆ (∆ n ). The map that associates to an idempotent of rank k its kernel and image is a bijection between the set of such idempotents and the set of pairs of ∆-submodules (V 1 , V 2 ) such that dim ∆ (V 2 ) = k and ∆ n = V 1 ⊕ V 2 . One verifies easily that Aut ∆ (∆ n ) acts transitively on the set of such pairs. 2
